Divergent synthetic strategy leading to structurally diverse pyrrolidines and piperidines from common gamma-aminoalkyl butenolide and aldehyde precursors.
Condensation between aldehydes and the secondary amino function of 5-(aminoalkyl)furan-2(5H)-ones, obtained by the silyloxyfuran dienolate addition to imine-type derivatives, produces either aminoalkylbenzotriazoles or 1,2,3,4-tetrahydropyridines. The former can be reduced with SmI2 to generate alpha-aminoalkyl radicals that are trapped by the alpha,beta-unsaturated lactone moiety yielding substituted pyrrolidines diastereoselectively, while catalytic hydrogenation of the latter affords isomeric piperidine analogues. Alternatively, SmI2-promoted reduction of tetrahydropyridines in the presence of acid also leads to intermediate alpha-aminoalkyl radicals that participate in inter- or intramolecular olefin addition reactions. Further manipulation of the lactone functionality in various ways gives access to a number of interesting derivatives based upon either a pyrrolidine or a piperidine structural motif. As a result, a high degree of structural diversity is obtained in a few steps starting from a common set of simple materials.